Motor effects of GABA(A) antagonism in globus pallidus: studies of locomotion and tremulous jaw movements in rats.
Although most rodent studies related to parkinsonian symptoms have focused on locomotion, tremulous jaw movements also have been used as a rodent model of tremor for investigating the circuitry of the basal ganglia. There are multiple pathways involved in the generation of parkinsonian symptoms. The globus pallidus is a basal ganglia relay nucleus, and the present study was conducted to investigate the effect of pallidal GABA antagonism on locomotion and tremulous jaw movements. Suppression of locomotion and induction of tremulous jaw movements were produced by repeated (i.e., 14 day) systemic administration of the dopamine D2 antagonist haloperidol, and by acute systemic injection of the muscarinic agonist pilocarpine. The GABA(A) antagonist bicuculline was injected into the globus pallidus, and its effects on locomotion in haloperidol- and pilocarpine-treated rats were assessed in the first group of experiments. In the second group of experiments, the effects of intrapallidal infusions of bicuculline on haloperidol- and pilocarpine-induced jaw movements were observed. Pallidal GABA antagonism stimulated locomotion when no other treatment was present, and also when animals were coadministered haloperidol or pilocarpine. Bicuculline suppressed haloperidol-induced jaw movements in a dose-related manner, and had no effect on pilocarpine-induced jaw movements. These results support the notion that there are distinct pathways conveying basal ganglia outflow and demonstrate that the striatopallidal pathway is involved in the generation of the haloperidol-induced tremulous jaw movements. These findings are consistent with some features of current models of basal ganglia function and may lead to an understanding of the specific mechanisms that generate parkinsonian symptoms.